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Abstract

Background: Alteration in cytokine levels are known to be involved in the pathogenesis of schizophrenia.

Objectives: To estimate the serum levels of interleukin-17 (IL-17) and interleukin-10 (IL-10) and their association with
disease progression in schizophrenia.

Methods: A total of 67 schizophrenia cases were enrolled in the present study. IL-17 and IL-10 were estimated by enzyme-
linked immunosorbent assay. Positive and Negative Syndrome Scale (PANSS) was used to evaluate disease severity.

Results: IL-17 was positively correlated with positive symptom score (r = 0.256, p = .036), general psychopathology score
(r = 0.255, p = .038) and total score (r = 0.273, p = .025) in schizophrenia. IL-17 and IL-10 were significantly increased in
schizophrenia cases with PANSS more than 85 compared to those with 71-85.

Conclusion: IL-17 and IL-10 are associated with disease severity in schizophrenia but are not good markers for predicting

the disease progression.
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Introduction

The prevalence of schizophrenia is increasing worldwide,
including India. According to recent National Mental Health
Survey, its prevalence is around 0.5% in India.! While the
etiology of schizophrenia is considered multifactorial, several
studies support the alterations of inflammatory processes in
its pathogenesis.’

Interleukin-17 (IL-17), a Thl7 cytokine increases
the production of other proinflammatory cytokines like
IL-6 and IL-8.> IL-17 is involved in the pathogenesis of
several neurological disorders.* Autism spectrum disorder
development was found to be associated with the dysregulation
of IL-17A.5 The previous studies in schizophrenia have
documented contradictory reports related to IL-17 levels.
El Kissi et al have reported elevated 1L-17 levels, whereas
Dimitrov et al have reported reduced values of IL-17 in
patients with schizophrenia when compared with controls
and demonstrated that IL-17 was negatively associated with
negative symptoms of schizophrenia.®’

Interleukin-10 (IL-10) is considered as neuroprotective
cytokine, which prevents neuronal dysfunction.® Alzheimer’s
disease and multiple sclerosis were found to be associated
with the alteration in IL-10 levels.*'® IL-10 based treatment
modalities have been found to be useful in the treatment
of neuroimmune diseases.!" Xiu et al have demonstrated
that reduced IL-10 levels in schizophrenia were related to
cognitive impairment and negative symptoms.'> Maes et al
have reported an increase in IL-10 levels on treatment with
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neuroleptics.”® Dimitrov et al have suggested that IL-10 is
associated positively with severity of schizophrenia.’

Since an imbalance in pro- and anti-inflammatory
cytokines plays arole in the development of schizophrenia, the
objective of the study was to estimate IL-17 and IL-10 levels
and their relation with disease progression in schizophrenia.

Materials and Methods

It is a case control study done in a tertiary care hospital
in southern India. A total of 67 schizophrenia patients in
the age group of 18-45 years were enrolled in the study.
Schizophrenia was diagnosed according to Diagnostic and
Statistical Manual of Mental Disorders-5 (DSM-5) criteria.
Those with medical/neurological comorbidities, previous
substance use and those who are on treatment for any
neurological or psychiatric disorders were excluded.

The study was approved by JIPMER Ethics Committee
(Reg. no. JIP/IEC/2015/20/708, dated 30/10/2015). A written
informed consent was obtained from all the subjects or their
legally acceptable representatives. A S mL of blood sample was
collected, and the serum obtained was used to estimate 1L-17
and IL-10. Enzyme-linked immunosorbent assay (ELISA)
technique (Diaclone kits, France) was used to estimate [L-17
and IL-10. Positive and Negative Syndrome Scale (PANSS)
was used to evaluate severity of schizophrenia.'*

Statistical Analysis

One-way ANOVA was used to compare the clinical
characteristics and interleukins among subgroups of
schizophrenia based on PANSS score. Pearson’s correlation
analysis was used to investigate the relation between interleukins
and PANSS scores. Receiver operating characteristic (ROC)
curve analysis was performed to identify the cutoff value,
specificity and sensitivity of IL-17 and IL-10 in schizophrenia
cases with increase in PANSS score. All the statistical tests
were considered significant if the p value was less than .05.

Results

The clinical characteristics and interleukins are shown in Table
1. The mean duration of illness in schizophrenia was 18 months
(range: 1-240 months). A total of 41 patients were drug naive
and 26 were drug defaulters. The median (ranges) value for IL-
10 was 8.58 (0.34-65.19) and for IL-17 was 7.20 (5.60-39).
The mean positive symptoms score was 23, negative symptom
score was 17 and total symptom score was 79. Among drug
naive and drug defaulters, the difference in PANSS scores, IL-
17 and IL-10 was not significant (data not shown).

Table 2 shows the correlations of interleukins with
PANSS scores. IL-17 was significantly associated with
positive symptom score (r = 0.256, p = .036), general
psychopathology score (» = 0.255, p = .038) and total score
(r = 0.273, p = .025) in schizophrenia. We did not find any
significant correlation of IL-10 with IL-17 and PANSS score.

Table 3 shows age, duration of illness, and biochemical
parameters in schizophrenia cases with increase in PANSS
score. IL-17 and IL-10 were significantly increased in
schizophrenia cases with PANSS more than 85 compared to
those with 71-85.

Table |. General Characteristics, Duration of lliness, Interleukins,
and PANSS Scores in Schizophrenia (n = 67)

Parameters Schizophrenia (n = 67)
Age (years) 31.90 £9.35
Gender (M/F) 30/37

Drug naive/drug defaulters 41/26
Duration of illness (months) 18 (1-240)

Interleukin-10 (pg/L)
Interleukin-17 (ug/L)

8.58 (0.34-65.19)
7.20 (5.60-39)

Positive symptom score 23.24 £ 5.46
Negative symptom score 17.27 + 5.81
General psychopathology 3849 +6.71
symptom score

Total symptom score 79 £ 14.35

Table 2. Correlation of IL-17 and IL-10 with PANSS Score in Schiz-
ophrenia (n = 67)

Parameters Interleukin-17 Interleukin-10
r p r p
Age 0.194 .115 —0.015 .906
Duration of illness 0.016 .899 —0.037 .765
Positive symptoms 0.256 .036 0.097 434
Negative symptoms 0.139 .26l 0.1 371
General psychopa- 0.255 .038 0.200 .105
thology symptom
score
Total symptom score 0.273 .025 0.175 .156
Interleukin-10 0.009 .941 -

Table 3. Age, Duration of lliness, and Biochemical Parameters in
Schizophrenia Cases with Increase in Total Score

Parameters GroupA (n Group B (n  Group C (n

=22) =24) =21)
Total Score  Total Score  Total Score

55-70 71-85 >85

Age 34.55 + 31.04 = 30.10 +
11.56 9.27 6.14

Gender (M/F) 7115 12/12 11710

Drug naive/drug 14/8 15/9 12/9

defaulters

Duration of illness 16 (1-240) 12 (1-132) 24 (1-144)

(months)

Interleukin-10(ug/L) 12.89 6.79 (1.05—- 8.49 (0.34—
(2.03- 50.29) 65.19)*
50.04)

Interleukin-17(ug/L) 84 +252 6.8+0.9 9.5 +7.3*%

Note: *p < .05 compared to Group B (those with total score of 85-71).
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ROC curve analysis revealed IL-17 can predict the
progression of schizophrenia at cutoff level of 6.95,
specificity—>54%, sensitivity—>52% (Figure 1). At cutoff
level of 7.59 pg/L, we found that IL-10 can predict the
progression of schizophrenia with 57% sensitivity and 58%
specificity (Figure 2).
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Figure |. ROC Curve Analysis of IL-17 Between Two Groups of
Schizophrenia (Area Under the Curve [AUC]—0.625; Cutoff 6.95,
Specificity—54%, Sensitivity—52%)
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Figure 2. ROC Curve Analysis of IL-10 Between Two Groups of
Schizophrenia (Area Under the Curve [AUC]—0.616; Cutoff 7.59,
Specificity—58%, Sensitivity—57%)

Discussion

Dysfunction of immune system is considered to increase the
progression of schizophrenia. Schizophrenia is linked with
chronic low-grade inflammation, and several investigators
have demonstrated aberrant cytokine levels in these
patients.'® The present study is the first study to investigate
IL-17 and IL-10 levels and its association with progression of
schizophrenia in Indian population.

Interleukin 17A is a pro-inflammatory cytokine, produced
by T helper 17 cells (lympocyte). The reports about IL-17
levels are inconsistent with investigators demonstrating
either elevated or reduced values in schizophrenia.’” The
effect of antipsychotics on IL-17 levels has been investigated
by earlier studies. Ding et al have reported decreased IL-17
levels, and Himmerich et al have demonstrated elevated 1L-17
levels after treatment with antipsychotics in patients with
schizophrenia.'®!” In the present study, there was a significant
association of IL-17 with positive score (p = .036), general
psychopathology score (p = .038), and total score (p = .025).
Till date in literature, there is paucity of data about IL-17 levels
with increase in PANSS score in schizophrenia patients. In
the present study, IL-17 levels were significantly increased in
patients with PANSS score more than 85 compared to those
with lesser score. ROC curve analysis revealed IL-17 can
predict the progression of schizophrenia at cutoff level of 6.95,
specificity—>54%, sensitivity—52%. It has been proposed by
previous investigators that altered state of neurotransmitters
like dopamine and y-aminobutyric acid (GABA) can stimulate
secretion of proinflammatory cytokines like IL-17, which in
turn causes structural and functional neuronal changes in
schizophrenia.'®

Several evidences have supported the involvement of
IL-10 in schizophrenia. Earlier researchers have shown
reduction in blood IL-10 levels in schizophrenia patients with
relapse of symptoms.?® Subjects with lower IL-10 production
genotypes were reported to be at increased risk of developing
schizophrenia suggesting that low anti-inflammatory
cytokines increase inflammation, which in turn increases
the risk of schizophrenia.?! In the present study, IL-10 was
not associated with PANSS score significantly. In contrast, a
previous study has documented an association of IL-10 with
symptoms of schizophrenia.?> Among different schizophrenia
subgroups, we observed that IL-10 levels were more in
patients with PANSS score more than 85 compared to those
with score of 71-85. At cutoff level of 7.59 ng/L, we found
that IL-10 can predict the progression of schizophrenia with
57% sensitivity and 58% specificity.

The main limitation of this study was noninclusion of
control group due to financial and ethical constraints. Also,
we did not analyze other proinflammatory cytokines due to
financial constraints. ELISA was performed on the stored
sample as it can be done only when adequate samples are
collected, and inadequate technical resources do not allow
fresh samples to be analyzed.
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Conclusion

IL-17 and IL-10 are associated with disease severity
in schizophrenia, but they cannot be used as predictive
biomarkers of disease progression in schizophrenia. Future
research works are needed to investigate the central nervous
system source and mechanism of IL-17 and IL-10 release
specifically during schizophrenia. Further studies are needed
to evaluate the effect of anti-inflammatory agents on IL-17
levels and progression of schizophrenia.
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